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a number of eminent foreign institutes in the field, such as Japan's
Fermentation Research Institute, where American researchers could
receive valuable training.

Finally, Japanese government and industry are attempting to induce
Japanese nationals working abroad to return to the country and are
retraining scientists and technicians within Japan. Retraining of
industrial personnel is much more common in Japan than it is in the
United States, and Japan's extraordinary ability to overcome weak-
nesses in its labor force is one of its great strengths. This ability is also
one of the factors that have enabled Japan to quickly become a global
competitor in biotechnology.

International Technology Transfer

The imbalance between foreign researchers studying in this country
and American researchers studying abroad is one way in which
technology moves out of the United States. Another is joint ventures
between American and foreign biotechnology firms. Japanese compa-
nies, in particular, have supported a large amount of contract research
by American biotechnology firms, enabling the Japanese companies to
keep up with the state of the art in biotechnology. With biotechnology
still in a knowledge-intensive phase, it is possible that the movement
of this information could help foreign firms establish themselves more
favorably in world markets, to the detriment of U.S. firms.

The openness of the American university system and the frequent
movement of personnel within American industry contribute to the
diffusion of information in science and technology, both domestically
and overseas. In Japan, however, researchers usually stay with a
single firm or university throughout their lives. This results in much
less communication and cooperation among scientists and engineers in
Japan, which in turn tends to inhibit the flow of technological infor-
mation out of the country. Indeed, the joint R&D programs sponsored
by the Japanese government are to some degree an attempt to over-
come this intranational insularity.

The differences in the openness and degree of communication among
researchers in the United States and researchers in Japan may partly
explain how the Japanese have managed to build a strong effort in
biotechnology so quickly. The results of American research are avail-
able to all through open publication, while Japanese research is much
harder for Americans to receive and use. "If we look at what the
Japanese government spends for biotechnology, chances are that most
of it is of use almost entirely to the Japanese biotechnology industry,